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LV EDVHG RQ WKUHH PRGHOV ,QIUDVWUXFWXUHDVD6HUYLFH ,DD6 3ODWIRUPDVD6HUYLFH 3DD6 DQG 6RIWZDUHDVD
6HUYLFH6DD67KHVHVHUYLFHVDUHFXVWRPLVHGDVSHUXVHUGHPDQG&ORXGFRPSXWLQJPRUHSRSXODUO\UHIHUUHGDVMXVW
WKHFORXGDOVRIRFXVHVRQPD[LPL]LQJWKHHIIHFWLYHQHVVRIWKHVKDUHGUHVRXUFHV8VXDOO\FORXGUHVRXUFHVDUHQRW
RQO\VKDUHGE\PXOWLSOHXVHUVEXWDOVRG\QDPLFDOO\ UHDOORFDWHGDVSHUGHPDQG7KHVWRUDJHRIGDWD LQWR WKHFORXG
UHGXFHVWKHEXUGHQRIVWRUDJHDQGPDLQWHQDQFHRIGDWDRQWKHXVHU7DNLQJLQWRDFFRXQWWKLVWUHPHQGRXVJURZWKRI
VHQVLWLYH LQIRUPDWLRQRQFORXGFORXGVHFXULW\ LVRIYLWDO LPSRUWDQFHIRUHQWHUSULVHV7KH IDFW WKDW WKH LQIRUPDWLRQ
RZQHUVDQGWKHYHQGRUSURYLVLRQHGFORXGVHUYHUVDUHQRWDSDUWRIWKHVDPHWUXVWHGGRPDLQPD\SXWWKHRXWVRXUFHG
GDWD DW ULVN7KLV JURZWKRI FORXG VHUYLFH XVHUV KDV XQIRUWXQDWHO\ EHHQ DFFRPSDQLHGZLWK D JURZWK LQPDOLFLRXV
DFWLYLW\ LQ WKHFORXG0RUHDQGPRUHYXOQHUDELOLWLHVDUHEHLQJ LQYHVWLJDWHGQHDUO\HYHU\GD\0LOOLRQVRIXVHUVDUH
VXEVFULELQJ WR FORXG EDVHG VHUYLFHV WKHUHIRUH VDIHW\ DQG VHFXULW\ RI WKHVH VHUYLFHV LV RI XWPRVW LPSRUWDQFH 7KH
IXWXUHRIFORXGHYHQPRUHVRLQH[SDQGLQJWKHUDQJHRIDSSOLFDWLRQVLQYROYHVDPXFKGHHSHUGHJUHHDXWKHQWLFDWLRQ
DQGSULYDF\3URSRVHGKHUHLVDVLPSOHGDWDSURWHFWLRQPRGHOZKHUHGDWDLVHQFU\SWHGXVLQJ$GYDQFHG(QFU\SWLRQ
6WDQGDUG$(6EHIRUHLWLVODXQFKHGLQWRWKHFORXGWKXVHQVXULQJDQGHQDEOLQJGDWDFRQILGHQWLDOLW\DQGVHFXULW\

7R HQVXUH VHFXULW\ GXULQJ LQIRUPDWLRQ UHWULHYDO ZH DUH HPSOR\LQJ D VHDUFKDEOH HQFU\SWLRQ PHFKDQLVP ,Q D
VWDQGDUGVHDUFKDEOHHQFU\SWLRQVFKHPHDQLQGH[LVFUHDWHGIRUHYHU\NH\ZRUGRILQWHUHVWDQGLW LVDVVRFLDWHGZLWK
WKH ILOHV WKDW FRQWDLQ WKH NH\ZRUG7KH WUDSGRRUV RI WKH NH\ZRUG DUH LQWHJUDWHGZLWK WKH LQGH[ LQIRUPDWLRQ WKXV
HIIHFWLYHNH\ZRUGVHDUFKLVUHDOLVHGZLWKRXWFRPSURPLVLQJILOHFRQWHQW,QDQDJHRILQWHOOLJHQWVHDUFKV\VWHPVWKH
VWDQGDUGVHDUFKDEOHHQFU\SWLRQVFKHPHVXSSRUWLQJDQH[DFWNH\ZRUGPDWFKLVLQFRQVLVWHQWZLWKFDVXDOXVHUVHDUFK
EHKDYLRXUV1RUPDOXVHUVHDUFKTXHULHVZLOOKDYHW\SRVDQGUHSUHVHQWDWLRQLUUHJXODULWLHVZKLFKPD\QRWPDWFKWKH
SUHVHWNH\ZRUGVWULQJV$XVHUVHDUFKLQJIRUµ$33/(¶FDQDFFLGHQWDOO\W\SHµ$3/(¶DQGDQRWKHUSHUVRQPD\TXHU\
IRUµ32%2;¶LQVWHDGRIµ32%2;¶EHFDXVHKHLVLJQRUDQWDERXWWKHVWRUHGNH\ZRUGV
 
7KXVZHVKLIWRXUIRFXVRQHQDEOLQJHIIHFWLYHSULYDF\SUHVHUYLQJIX]]\NH\ZRUGVHDUFKIRULQIRUPDWLRQVWRUHGLQ
FORXGHQYLURQPHQWV)X]]\NH\ZRUGVHDUFKDXJPHQWVV\VWHPXVDELOLW\E\UHWXUQLQJWKHPDWFKLQJILOHVZKHQXVHUV¶
VHDUFKLQJ LQSXWV H[DFWO\PDWFK WKHSUHGHILQHGNH\ZRUGVRU WKH FORVHVWSRVVLEOHPDWFKLQJ ILOHVEDVHGRQNH\ZRUG
VLPLODULW\ VHPDQWLFV ZKHQ H[DFW PDWFK IDLOV (GLW GLVWDQFH LV XVHG WR TXDQWLI\ NH\ZRUGV VLPLODULW\ DQG IRU WKH
GHYHORSPHQW RI D QRYHO WHFKQLTXH LH D ZLOGFDUGEDVHG WHFKQLTXH IRU FRQVWUXFWLQJ IX]]\ NH\ZRUG VHWV 7KLV
WHFKQLTXHHOLPLQDWHV WKHQHHGIRUFRXQWLQJDOO WKH IX]]\NH\ZRUGVDQG WKH WRWDO VL]HRI WKH IX]]\NH\ZRUGVHWV LV
VLJQLILFDQWO\GHFUHDVHV
 5HODWHG:RUN
$(6LVDEORFNFLSKHUZLWKDEORFNOHQJWKRIELWV,WDOORZVWKUHHGLIIHUHQWNH\OHQJWKVRUELWV
:HSURSRVH$(6ZLWKELWNH\OHQJWK7KHHQFU\SWLRQSURFHVVFRQVLVWVRIURXQGVRISURFHVVLQJIRUELW
NH\V([FHSWIRUWKHODVWURXQGLQHDFKFDVHDOORWKHUURXQGVDUHLGHQWLFDOE\WHHQFU\SWLRQNH\LQWKHIRUPRI
E\WHZRUGV LVH[SDQGHG LQWRDNH\VFKHGXOHFRQVLVWLQJRIE\WHZRUGV7KH[PDWUL[RIE\WHVPDGHIURP
ELW LQSXWEORFN LV UHIHUUHG WRDV WKH VWDWHDUUD\%HIRUHDQ\ URXQGEDVHGSURFHVVLQJ IRUHQFU\SWLRQFDQEHJLQ
LQSXW VWDWH LV ;25HG ZLWK WKH ILUVW IRXU ZRUGV RI WKH VFKHGXOH 7KH LPSRUWDQFH RI IX]]\ VHDUFK KDV UHFHLYHG
DWWHQWLRQLQWKHUHDOL]DWLRQRISODLQWH[WVHDUFKLQJIRULQIRUPDWLRQUHWULHYDO7KLVSUREOHPZDVDGGUHVVHGE\DOORZLQJ
XVHUWRVHDUFKUHOHYDQWLQIRUPDWLRQEDVHGRQDSSUR[LPDWHVWULQJPDWFKLQJ,WVHHPVSRVVLEOHIRURQHWRGLUHFWO\DSSO\
WKHVHVWULQJPDWFKLQJDOJRULWKPVWRWKHFRQWH[WRIVHDUFKDEOHHQFU\SWLRQE\FRPSXWLQJWKHWUDSGRRUVRQDFKDUDFWHU
EDVHZLWKLQDQDOSKDEHW+RZHYHUWKLVVLPSOHFRQVWUXFWLRQVXIIHUVIURPGLFWLRQDU\DQGVWDWLVWLFDODWWDFNVGXHWRODFN
RISULYDF\SUHVHUYLQJHQFU\SWLRQPHWKRGV$PRQJWKHVHDUFKDEOHHQFU\SWLRQWHFKQLTXHVPRVWRIWKRVHZRUNVDUH
IRFXVHG RQ HIILFLHQF\ LPSURYHPHQWV DQG IRUPDOL]DWLRQ RI VHFXULW\ GHILQLWLRQV 6HDUFKDEOH HQFU\SWLRQ¶V ILUVW
FRQVWUXFWLRQZDVSURSRVHGE\6RQJHWDOLQZKLFKHDFKZRUGLQWKHGRFXPHQWLVHQFU\SWHGLQGHSHQGHQWO\XQGHUD
VSHFLDO WZROD\HUHG HQFU\SWLRQ FRQVWUXFWLRQ*RK SURSRVHG WR XVH%ORRP ILOWHUV IRU FRQVWUXFWLQJ WKH LQGH[HV IRU
GDWDILOHV7RDFKLHYHPRUHHIILFLHQWVHDUFK&KDQJHWDO$QG&XUWPRODHWDOERWKSURSRVHGVLPLODUDSSURDFKHVLQ
ZKLFKDVLQJOHHQFU\SWHGKDVKWDEOHLQGH[LVEXLOWIRUWKHZKROHRIILOHFROOHFWLRQ,QWKLVHDFKHQWU\FRQVLVWVRIWKH
WUDSGRRURIDNH\ZRUGDQGDQHQFU\SWHGVHWRIILOHLGHQWLILHUVZKRVHFRUUHVSRQGLQJGDWDILOHVFRQWDLQWKHNH\ZRUG
$FRPSOHPHQWDU\DSSURDFKZDVSUHVHQWHGE\%RQHKHWDODVDSXEOLFNH\EDVHGVHDUFKDEOHHQFU\SWLRQVFKHPH
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 3UREOHP)RUPXODWLRQ
,QWKLVSDSHUZHFRQVLGHUDFORXGGDWDV\VWHPFRQVLVWLQJRIFORXGVHUYHUGDWDRZQHUDQGGDWDXVHU,IDFROOHFWLRQ
LVJLYHQRIQHQFU\SWHGGDWD¿OHV& )))1VWRUHGLQWKHFORXGVHUYHUDSUHGH¿QHGVHWRIGLVWLQFWNH\ZRUGV
: ^ZZZS`WKHFORXGVHUYHUSURYLGHVWKHVHDUFKVHUYLFHIRUWKHDXWKRUL]HGXVHUVRYHUWKHHQFU\SWHGGDWD&
:H DVVXPH DSSURSULDWH DXWKRUL]DWLRQ EHWZHHQ WKH GDWD RZQHU DQG XVHUV LV GRQH $Q DXWKRUL]HG XVHU W\SHV LQ D
UHTXHVWWRVHOHFWLYHO\UHWULHYHGDWD¿OHV7KHFORXGVHUYHUPDSVWKHVHDUFKUHTXHVWWRDVHWRIGDWD¿OHVZKHUHHDFK
RQHRI WKHPLV LQGH[HGEDVHGRQD¿OH,'DQGOLQNHGWRDVHWRINH\ZRUGV7KHIX]]\NH\ZRUGVHDUFKUHWXUQVWKH
UHVXOWVDFFRUGLQJWRWKHIROORZLQJUXOHV
x ,IWKHLQSXWH[DFWO\PDWFKHVWKHSUHVHWNH\ZRUGWKHVHUYHUVKRXOGUHWXUQWKH¿OHVFRQWDLQLQJWKHNH\ZRUG
x ,I W\SRVDQGRU IRUPDW LQFRQVLVWHQFLHVH[LVW LQ WKH VHDUFKLQJ LQSXW WKHVHUYHU UHWXUQV WKHFORVHVWSRVVLEOH
UHVXOWVEDVHGRQSUHVSHFL¿HGVLPLODULW\VHPDQWLFV$UFKLWHFWXUHRIIX]]\VHDUFKLVVKRZQLQWKHILJXUH

$VHPLWUXVWHGVHUYHULVDVVXPHG$OWKRXJKGDWD¿OHVDUHXQGHUHQFU\SWLRQWKHFORXGVHUYHUPD\WU\WRGHULYHRWKHU
VHQVLWLYHGDWDIURPXVHUV¶VHDUFKTXHULHVZKLOHSHUIRUPLQJNH\ZRUGEDVHGVHDUFKRQ&7KDW¶VWKHUHDVRQWKHVHDUFK
VKRXOG EH FRQGXFWHG LQ D VHFXUH PDQQHU WKDW DOORZV GDWD ¿OHV WR EH VHFXUHO\ UHWULHYHG ZKLOH UHYHDOLQJ DV OLWWOH
LQIRUPDWLRQDVSRVVLEOHWRWKHFORXGVHUYHU,WLVUHTXLUHGWKDWQRWKLQJVKRXOGEHOHDNHGIURPWKHUHPRWHO\VWRUHG¿OHV
DQGLQGH[EH\RQGWKHRXWFRPHDQGWKHSDWWHUQRIVHDUFKTXHULHV

,Q WKLVSDSHUZHSURYLGHDVROXWLRQZKLFKHQVXUHVHI¿FLHQW\HWSULYDF\SUHVHUYLQJIX]]\NH\ZRUGVHDUFKVHUYLFHV
RYHUHQFU\SWHGFORXGGDWD:HKDYHWKHIROORZLQJJRDOV
x 7RH[SORUHQHZPHFKDQLVPIRUFRQVWUXFWLQJIX]]\NH\ZRUGVHWVRSWLPL]HGIRUFORXGVWRUDJH
x 7RGHVLJQVHDUFKVFKHPHEDVHGRQWKHIX]]\NH\ZRUGVHWVFRQVWUXFWHG
x 7RYDOLGDWHWKHVHFXULW\RIWKHSURSRVHGLQIRUPDWLRQUHWULHYDOVFKHPH
 3URSRVHG:RUN
&ORXG&RPSXWLQJLVDFRQVWUXFW WKDWDOORZV\RXWRDFFHVVDSSOLFDWLRQVWKDWDFWXDOO\UHVLGHDWDUHPRWHORFDWLRQ
&ORXGFRPSXWLQJXVHVLQWHUQHWDQGFHQWUDOUHPRWHVHUYHUVWRPDLQWDLQGDWDDQGDSSOLFDWLRQVWKHGDWDLVVWRUHGLQRII
SUHPLVHVDQGDFFHVVLQJWKLVGDWDWKURXJKNH\ZRUGVHDUFK(QFU\SWLRQRQGDWDLQFORXGLVGRQHXVLQJWKH$GYDQFHG
(QFU\SWLRQ6WDQGDUG$(6DOJRULWKP7KHXVHUGHFLGHVWRXVHFORXGVHUYLFHVDQGRXWVRXUFHKLVGDWDRQWKHFORXG
8VHUVXEPLWVKLVVHUYLFHUHTXLUHPHQWVZLWK&ORXG6HUYLFH3URYLGHUV&63VDQGFKRRVHVWKHSURYLGHURIIHULQJEHVW
VSHFLILHGVHUYLFHV7RIXOO\H[SORLWSRWHQWLDORIFORXGFRPSXWLQJWKHUHVKRXOGEHOLPLWHGUHVWULFWLRQVRQSURFHVVLQJ
DQG FRPSXWDWLRQ7KLV LV SRVVLEOHZKHQZH HQDEOLQJ HQFU\SWHGGDWD VHDUFK)RU WKLV WKHUH H[LVWV DPRGHOZKHUH
&63¶VFDQSDUWLDOO\DFFHVVWKHGDWDZLWKRXWKDYLQJWRXQGRWKHHQFU\SWLRQ8SGDWLQJTXHU\LQJRUVKDULQJDGDWDVHW
ZLWKRXWOHDNLQJDQ\LQIRUPDWLRQWRWKHFORXGSURYLGHULVSRVVLEOH
1.1. Implementation of fuzzy keyword search 
:HSURSRVHDVFHQDULRZKHUHDSULYDWHHQWHUSULVHZRXOGOLNHWRFHQWUDOLVHLWVGDWDVWRUDJHWRFORXG7KHHQWHUSULVH
GDWDILOHVDUHHQFU\SWHGXVLQJ$(6DQGRXWVRXUFHGWRFORXGVWRUDJH$WWKHVDPHWLPHWKHIROORZLQJLQIRUPDWLRQLV
VWRUHGLQD),/(,1'(;D)LOH,'E)LOHQDPHF.H\ZRUGV:HGHULYHRXWIX]]\NH\ZRUGVHWVIURPWKLV),/(
,1'(;XVLQJ(GLW'LVWDQFHVDQG:LOG&DUGVVHFWLRQ7KHVHIX]]\NH\ZRUGVHWVDUHDVVRFLDWHGZLWKWKHLUUHVSHFWLYH
ILOHLGHQWLILFDWLRQV2QWKH)X]]\.H\ZRUG6HWVJHQHUDWHGWKHWUDSGRRUIXQFWLRQLVDSSOLHG7KHNH\ZRUGWUDSGRRUV
DQG)LOH,'VDUHQRZRXWVRXUFHGWRFORXGVWRUDJH

1RZ WKHHQWHUSULVHDGGVXVHUVZKRDUHDXWKRULVHG WRDFFHVV WKHLUGDWD 7KHXVHUHQWHUVD VHDUFKTXHU\ IRU ILOH
UHWULHYDO7KHWUDSGRRUIXQFWLRQLVDSSOLHGRQWKHVHDUFKZRUGVDQGFRPSDUHGZLWKWKHH[LVWLQJNH\ZRUGWUDSGRRUV
7KH UHOHYDQW PDWFKLQJ ILOHV DUH UHWULHYHG DQG WKH XVHU VHOHFWV KLVKHU ILOH RI LQWHUHVW 7KH VHOHFWHG ILOH LV WKHQ
GHFU\SWHGDQGPDGHDYDLODEOHIRUWKHXVHU
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
)LJ6\VWHP$UFKLWHFWXUH
)X]]\.H\ZRUG6HDUFK7HFKQLTXH
Wildcard Based Fuzzy Set Construction 
,QDVWUDLJKWIRUZDUGDSSURDFKDOOWKHYDULDQWVRIWKHNH\ZRUGVKDYHWREHOLVWHGHYHQLIDQRSHUDWLRQLVSHUIRUPHG
ZLWKPXOWLSOHLQVWDQFHVRQRQHSRVLWLRQ%DVHGRQWKLVZHSURSRVHGWRXVHDZLOGFDUGWRGHQRWHHGLWRSHUDWLRQVDWWKH
VDPHSRVLWLRQ7KHIX]]\VHWEDVHGRQZLOGFDUGVRIZLZLWKHGLWGLVWDQFHGLVGHQRWHGDV6ZLG ^6µZL6¶ZLāāā
6¶ZLG`ZKHUH6¶ZLĲGHQRWHVWKHVHWRIZRUGVZ¶LZLWKĲZLOGFDUGV+HUHHYHU\ZLOGFDUGUHSUHVHQWVDQHGLWRSHUDWLRQ
RQZL )RU H[DPSOH IRU WKHNH\ZRUG$33/(ZLWK WKHSUHVHW HGLW GLVWDQFHRI  LWV IX]]\NH\ZRUG VHW EDVHGRQ
ZLOGFDUGV FDQ EH FRQVWUXFWHG DV 6$33/(   ^$33/( $33/( 33/($33/($3/( āāā$33/($33/
$33/(`7KHWRWDOQXPEHURIYDULDQWVRQ$33/(FRQVWUXFWHGLQWKLVZD\LVRQO\LQVWHDGRIîDV
LQ WKHDERYHH[KDXVWLYHHQXPHUDWLRQDSSURDFKZKHQ WKHHGLWGLVWDQFH LV VHW DV)RU DJLYHQNH\ZRUGZLJHQHUDOO\
ZLWK OHQJWK l WKH VL]H RI 6ZL ZLOO EH RQO\ l  DV FRPSDUHG WR l   î    REWDLQHG E\ XVLQJ WKH
VWUDLJKWIRUZDUGDSSURDFK/DUJHUWKHSUHVHWHGLWGLVWDQFHPRUHWKHVWRUDJHRYHUKHDGZKLFKFDQEHUHGXFHGZLWKWKH
VDPHVHWWLQJRIWKHH[DPSOHDVGHPRQVWUDWHGLQWKHVWUDLJKWIRUZDUGDSSURDFKWKHSURSRVHGPHWKRGRORJ\FDQKHOS
UHGXFHWKHVWRUDJHRIWKHLQGH[IURP*%WRGRZQWRQHDU0%,QFDVHRIWKHHGLWGLVWDQFHEHLQJVHWWRDQG
WKHVL]HRI6ZLDQG6ZLZLOOEH&l&l ā&l&lDQG&l&l&l&lā&l,QRWKHUZRUGVWKHQXPEHULV
RQO\2lGIRUWKHNH\ZRUGZLWKOHQJWKlDQGHGLWGLVWDQFHG 
The Efficient Fuzzy Keyword Set Construction Scheme 
%DVHGRQWKHVWRUDJHHI¿FLHQWIX]]\NH\ZRUGVHWVZHVKRZWKHFRQVWUXFWLRQRIDQHI¿FLHQWDVZHOODVHIIHFWLYH
IX]]\NH\ZRUGVHDUFKVFKHPH7KHIX]]\NH\ZRUGVHDUFKVFKHPHJRHVOLNH
 7REXLOGDQLQGH[IRUZLKDYLQJDQHGLWGLVWDQFHGWKHGDWDRZQHUPXVW¿UVWFRQVWUXFWDIX]]\NH\ZRUGVHW
6ZLGXVLQJWKHZLOGFDUGEDVHGWHFKQLTXH7KHQKHFRPSXWHVWUDSGRRUVHW^7Z¶L`IRUHDFKZ¶Lא6ZLGZLWKD
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VHFUHWNH\VNVKDUHGEHWZHHQGDWDRZQHUDQGDXWKRUL]HGXVHUV7KHGDWDRZQHUHQFU\SWV),'ZLDV(QFVN
),'ZL __ ZL  7KH LQGH[ WDEOH ^^7Z¶L`Z¶L א 6ZLG (QFVN),'ZL __ZL `ZL א: DQG HQFU\SWHG GDWD ¿OHV DUH
RXWVRXUFHGWRWKHFORXGVHUYHUIRUVWRUDJH
 7RVHDUFKZLWKZNWKHDXWKRUL]HGXVHUFRPSXWHVWKHWUDSGRRUVHW^7Z¶`Z¶א6ZNZKHUH6ZNLVDOVRGHULYHG
IURPWKHZLOGFDUGEDVHGIX]]\VHWFRQVWUXFWLRQ+HWKHQVHQGV^7Z¶`Z¶א6ZNWRWKHVHUYHU
 8SRQUHFHLYLQJWKHVHDUFKUHTXHVW^7Z¶`Z¶א6ZNWKHVHUYHUFRPSDUHVWKHPZLWKWKHLQGH[WDEOHDQGUHWXUQV
DOOWKHSRVVLEOHHQFU\SWHG¿OHLGHQWL¿HUV^(QFVN),'ZL__ZL`EDVHGRQWKHGHILQLWLRQVRIWKHIX]]\NH\ZRUG
7KH XVHU FDQ WKHQ GHFU\SW WKH UHWXUQHG UHVXOWV DQG UHWULHYH UHOHYDQW ¿OHV 7KH WHFKQLTXH RI FRQVWUXFWLQJ
VHDUFK UHTXHVW IRU Z LV WKH VDPH DV WKH FRQVWUXFWLRQ RI D NH\ZRUG LQGH[ 7KXV WKH VHDUFK UHTXHVW LV D
WUDSGRRU VHWRQ WKHEDVLVRI6ZN LQVWHDGRID VLQJOH WUDSGRRURI WKH VWUDLJKWIRUZDUGPHWKRG*RLQJ LQ WKLV
PDQQHUWKHVHDUFKLQJUHVXOWFRUUHFWQHVVFDQEHHQVXUHG

 5HVXOW
7KHXVHUXSORDGVWKHILOHDORQJZLWKWKHFRUUHVSRQGLQJVHWRINH\ZRUGVWKDWDUHXVHGODWHUWRSHUIRUPIX]]\NH\ZRUG
VHDUFK


)LJ6FUHHQSURPSWIRUILOHXSORDG

2QFHWKHILOHLVXSORDGHGWKHXVHUHQWHUVWKHNH\ZRUGVWKDWKHZDQWVWRVHDUFK
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
)LJ6FUHHQSURPSWIRUNH\ZRUGVHDUFK
$OLVWRIDOOWKHILOHVFRQWDLQLQJWKHNH\ZRUGVWKDWWKHXVHUKDGVHDUFKHGIRULVGLVSOD\HGRQWKHVFUHHQ7KHXVHU
WKHQGRZQORDGVWKHILOHWKDWKHQHHGVE\MXVWFOLFNLQJRQWKHGRZQORDGRSWLRQ


)LJ6HDUFK5HVXOWV
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 )XWXUH6FRSH
,QWKHIXWXUHVFRSHRIWKLVV\VWHPZHDUHZLOOLQJWRGRWKHLQGH[LQJRIWKHPDSSHGZRUGVDQGIX]]\VHWVVRDVWR
LQFUHDVHWKHIXQFWLRQDOLW\RIWKHVHDUFKSURFHGXUH(QFU\SWLRQRIPRUHILOHIRUPDWVFDQEHGRQH$OVRGHFU\SWLRQRI
LPDJHILOHVDQGPHGLDILOHVFDQEHGRQH
 &RQFOXVLRQ
,QWKLVSDSHUZHDLPWRPDNHDSULYDF\SUHVHUYLQJIX]]\VHDUFKIRUDFKLHYLQJHIIHFWLYHXVDJHRIUHPRWHO\VWRUHG
HQFU\SWHG GDWD LQ FORXG FRPSXWLQJ :H DUH GHVLJQLQJ DQ DGYDQFHG VHDUFK PHFKDQLVP LH :LOGFDUG %DVHG
7HFKQLTXHIRUFRQVWUXFWLQJVWRUDJHHIILFLHQWIX]]\NH\ZRUGVHWVEDVHGRQWKHVLPLODULW\PHWULFHGLWGLVWDQFH%DVHG
RQWKHIX]]\NH\ZRUGVHWVZHSURSRVHDIX]]\NH\ZRUGVHDUFKWHFKQLTXH
$FNQRZOHGJHPHQWV
:HZRXOGOLNHWRFRQYH\RXUKHDUWIHOWJUDWLWXGHWRRXU,QWHUQDOJXLGH'U1DUHQGUD6KHNRNDUIRULQVSLULQJXVWR
WDNH XS WKLV SURMHFW +LV YDOXDEOH JXLGDQFH DQG WLPHO\ VXSSRUW ZLWKRXW ZKLFK ZH ZRXOGQ¶W KDYH EHHQ DEOH WR
FRPSOHWHWKHSURMHFWFDQQRWEHIRUJRWWHQ
5HIHUHQFHV
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